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Development of Valveless Micropump Piezoelectrically Driven by Traveling Wave
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Takaaki SUZUKI (Mem.), Hidetoshi HATA, Hirofumi SHINTAKU, Isaku KANNO, Hidetoshi KOTERA

Micropumps are one of the most important microfluidic components in Micro Total Analysis System (LTAS). We
have developed a valveless micropump driven by traveling wave, and obtained high energy efficiency. In this paper,
the valveless micropump was fabricated by the microfabrication technique to verify the validity of the pumping
principle. The micropump was composed of flexible walls of a microchannel with piezoelectric bimorph cantilevers.
Traveling wave was induced on the surface of the microchannel by applying sinusoidal voltages to each piezoelectric
cantilever with the different phase, and the peristaltic motion of the channel wall transports the fluid. The fluid flow of
the proposed micropump was measured using Micro Particle Image Velocimetry (MicroPIV). The traveling wave
micropump driven by the piezoelectric actuators is a simple structure without valves and a low cost disposable device.
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Fig.3  Cross-sectional view of micropump.
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Fig.4  Actuation phases of PZT bimorph cantilevers.
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(2) Spin coating SU-8 2025 with the thickness of 44um
on glass substrate

(b) A master for microchannel was fabricated on a glass

substrate using photolithography procedure

(c) PDMS was poured on the master and form the
microchannel using the vacuum-forming technique

(d) Bonding with another PDMS sheet with bumps

Fig.5  Fabrication process.
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Fig. 6 Photograph of fabricated micropump.
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Fig.8  Frequency response of PZT bimorph cantilever.
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